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As the largest producer and consumer of energy in the world, the 
industrialization process of China accelerates and economy develops dramatically, 
resulting in the ever growing demand of energy and a series of side effects of 
environment, which bring us up against great challenge of resources, environment and 
sustainable social development.Therefore, developing new energy becomes 
imperative under this condition and because of properties of environmental 
protection,cleaness and high energy density, nuclear energy has become one of the 
best solutions to copy with the challenge.However,it is the safe operation of the 
nuclear power plants that guarantees the safe and efficient development of the nuclear 
energy. 
During the opertiaon of the reators, granular corrosion products will be produced 
due to the erosion-corrosion of coolant,FAC(Flow Accelerated Corrosion)and so 
on.Mixed with the corrosion products the flowing liquid becomes into solid-liquid 
two-phase flow and it will strengthen the erosion-corrosion effects,thus threatening 
the safety of the loops.In this thesis, the single-phase flow field structrue of impinging 
jet is studied by using fluid software FLUNT and compared with the data in the 
literature.Besides, the erosion character of 304/316 stainless steel impinged by 
high-speed jet is researched by means of experimenting.In the last part,we simulate 
the experiment above and compare the erosion rate between the numerical results and 
experimental data.Furthermore ,the verified model is used to predict the erosion rate 
under various conditions. 
By simulating and experimenting, it is found that as with the impinging jet near 
the axis the axial velocity dominates and far from the axis the nomal velocity plays a 
dominant role.Comparing the numerical results and data in literature, the data far from 
the aixs coincide better than the data near the axis. Different from other turbulent 
models, in model rng_ke some parameters (such as eddy viscosity)are revised and it 















whirlpools.In the experiment, results indicate that the errsoion rate of 304/316 
stainless steel presents excellent linearity. As far as the materials, 316 stainless steel 
shows better resistance against erosion and bigger granular diameter leads to higher 
erosion rate under the same granular mass density.Besides, the erosion rate is 
proportional to the mass density,which plays the most impotant role among all the 
influence factors.In the part of simulation, the experimental conditions are simulated 
and the results coincides with the test data well and the error is less than 15%. 
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世界上第一座核电站于 1954 年 6 月 27 日在前苏联的奥布宁斯克（Obninsk）
并网发电，容量为 5MW，从此人类打开了利用核能的新篇章。截至 2015 年 1 月
1 日，全球共有 30 多个国家运行着 437 台在运核电机组，总净装机容量约为 377. 














国的核应急》白皮书显示，截至 2015 年 10 月底，中国大陆运行核电机组 27 台，
总装机容量 2550 万千瓦；在建核电机组 25 台，总装机容量 2751 万千瓦。《核电
长期发展规划》涉及核电规划的省份已经增加到 21 个，占据了中国的 2/3，预


















略，2015 年 10 月 21 日，由中国广核集团牵头的中方联合体与法电集团合作，












































上这些都会对一回路的管路产生一定的损耗，进而缩短其寿命。1986 年 12 月 9
日美国萨里核电厂发生事故，2 号机组的无核部分蒸汽爆炸，死亡 4 工人，正是





破裂的原因是流体加速腐蚀，该处壁厚由原来的 10mm 减薄到了只有 1.4mm，
这是设计厚度最小极限的 30%[9]。除此之外，Watts Bar 1 号机组（2003）、
Calaway1 号机组（1999）、Columbia(2002)、Millstone 2 号机组等几十台机组
曾发生过流体腐蚀引起的破损事故。 
 
图 1.1 压水堆核电站示意图 










































                  Kec = Kco+ΔKc+Keo+Δke                     ( 1-1) 




究表明冲刷磨损速率 Ke 可表示为： 
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